and Zn, as well as total fat content of milk samples, originated from different sources. The analyzed milk samples were: human milk, fresh cow milk, pasteurized cow milk from a local market, and reconstituted powder milk. The milk samples were obtained from Jablanica District (Serbia) 
INTRODUCTION
Milk is a natural and almost the most complete source of food in the daily human diet. It contains highly valuable components as proteins, fats, sugars, vitamins and minerals in a form that the body can quickly use it in the easiest possible way. Cow, sheep, goat, buffalo and even mare's milk is used for human consumption. Of all the above mentioned types of milk, the most used is cow's milk. Mare's milk is the most consumed in Asia, particularly in the area of Kazakhstan and Turkmenistan, and more recently appeared in the United States. Nutritional value of milk originates from a large number of ingredients that are essential for the smooth running of the growth process, development and mainte-nance of the body. Milk is also an important factor in the nutrition of the elderly, sick and those who recover from some disease. It is the basis of many delicious dairy products and beverages such as sour milk, yogurt, acidophilus milk, kefir, cheese, butter, cream, sour cream and more. Milk is also an integral part of many nutritious foods adds of various types of milk bread, ice cream, chocolate, various types of test, candy, etc. In addition, reconstituted powder milk is frequently used as a milk substitute. It is especially used in industrial and commercial outputs. Its advantage is that it can be stored for a long time. Besides breasts milk, cow milk as well as powder milk are first and basic foods of very small children and children in general. Mature human milk is produced in the mother's breast, starting from the third or fourth week after the delivery. However, the milk composition changes during the day or during feeding (1) (2) . For example, in the morning it contains less fat. Use of reconstituted powder milk is also common in the children diet, and its use is possible after reconstituting in water in a proper volume. The value of this kind of milk is almost the same, as well as fresh. Reconstituted powder milk is obtained by evaporation of ordinary cow's milk or other. There are mainly two types: whole and skimmed milk powder. The skimmed milk powder is used for a diet food, particularly in gastric and intestinal diseases.
Mineral substances in milk, particularly macro-elements, play an important role in establishing the physical-chemical balance of the colloidal system, determining the properties of the milk. Particularly significant is calcium, which has a great influence on the size of the casein particles (2) . Indirectly, it also influences the thermal stability of the milk. The amount of calcium in milk, as well as the state in which it is found, is of great importance in many processes as making cheeses. The micro-elements content of milk in most cases depends of animal feed and grazing. In most cases, animal feed contains sufficient amounts of these elements to meet the needs of the animal organism. In case of a deficit, some of these elements, as well as I, Co, Mn and others, have to be partially added to the diet, in order to avoid serious disturbances in the metabolism (decrease in productivity, decrease of reproducibility, loss of appetite (3)). In addition to the macro and micronutrients present in milk, fat is also important as the main energy source. Fats contain all the components that can be extracted by anhydrous ether, and that after one hour of drying in an oven at 100 o C do not evaporate. This extract, in addition to fat, contains also some other components, waxes, etc., and therefore this extract is called ether extract and crude fat. The determination of fat content in groceries is of great importance because it evaluates the energy value of foods and performs their classification. Milk contains the appropriate fatty acids required for the growth of the brain. The diet of animals or mothers may affect the level of fat in the milk. Human milk contains enzymes that are required for the dissolution of fats. In contrary to this, adapted milk does not contain digestive enzymes. The fat content of life groceries ranges from less than 0.1% (in vegetables) to nearly 100% (in natural fats and oils).
From all these reasons it is very important to evaluate content of macro-and microelements themselves, as well as fat content, because milk itself and milk products are widely consumed throughout the world. The content of Ag, Al, As, B, Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, Ga, In, K, Li, Mg, Mn, Na, Ni, Pb, Sr, Tl and Zn, as well as fat content in the milk samples are determinate in this work. The aim of the study was to determine the Original scientific paper 53 content of nutritive elements and trace elements in milk samples which are available on the markets from the territory of the Jablanica District (Serbia), by inductively coupled plasma optical emission spectrometry (ICP-OES).
EXPERIMENTAL

Reagents and standard solutions
In order to estimate the content of macro-and micro-elements the calibration standards were prepared. Multistandard IV -standard solution (Merck), which contained Al, Ag, B, Ba, Be, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Se, Ti, V and Zn at a concentration of 1000 ppm, was used for the preparation of calibration solutions. Distilled water, purified by Fisher Chemical (HPLC grade) was used for dilution of milk samples. The carrier gas was Argon 5.0 (99.999% purity). Standard solutions were prepared by diluting the multistandard IV, so that the concentrations of standards for the calibration chart were in the range of expected test elements concentrations. Table 1 shows the wavelength detection of each element in the samples, correlation coefficient (R 2 ), limit of detection (LOD), as well as the range of linearity. 
Sampling and sample preparation
Four milk samples: human milk, fresh cow milk, pasteurized milk from a local market in Leskovac (Jablanica District), as well as reconstituted powder milk were taken for the analysis. Before the analysis, the milk powder was dissolved in distilled water (2 table spoons of powder in 100 ml of water). Preparation of the samples was carried out by wet digestion. To a 2-ml milk sample 2 ml of 98% nitric acid was added, and left for 24 h in digester for wet digestion. Before the ICP-OES analysis all samples were filtered (0.45 μm), and then diluted with distilled water purified by Fisher Chemical (HPLC grade).
Analysis of samples
The quantitative analysis of all samples was performed on ICP-OES (ARCOS FHE12, SPECTRO, Germany), according to the manufacturer's instructions. The instrument conditions and determined parameters are given in Table 2 
Determination of total fat content
The reference technique for measuring total fat content is the conventional acid hydrolysis followed by Soxhlet extraction (Weibull-Stoldt method) in petroleum ether (4) (5) . A volume of 20 ml of milk sample (human milk, fresh cow milk, pasteurized cow milk and prepared milk powder), together with 100 ml of distillate water and 60 ml of concentrated hydrochloric acid was heated in boiling water bath with occasional stirring for about 15 minutes. The glass vessel is then covered and left for about 30 min on the water bath at boiling temperature. Hot distillate water was then added to an approximately double volume. The solution was filtered through a wetted filter paper. After filtration, the filter paper was dried for 2-3 hours at 105ºC and then put directly into the desiccator. The dry residue is then extracted with petroleum ether for 1 h in the Soxhlet apparatus. After the fat extraction, the flask was dried in an oven at 105ºC for 1 hour to the constant weight.
Calculation:
The total fat content (%) = (A-B) × 100 / M, [1] where, A is the mass of the flask after drying, B is the mass of the empty flask, and M is the amount of the milk sample
RESULTS AND DISCUSSION
In order to estimate the nutritional value of different milk samples, content of 23 macro-and micro-elements are examined, and the results are shown in Table 3 . The values for the particular elements in human and fresh cow milk samples were obtained as an average for three milk samples taken in the period of 24 h. The amounts of detected elements were compared between the samples as well as with the literature data, to see how the differences in milk sample origin influence the quality of the milk.
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Based on the results shown in Table 3 , it can be noticed that potassium content in the milk samples was the highest of all investigated macroelements (K, Ca, Mg and Na). Potassium overage in milk samples compared to other macroelements is not unknown, since potassium is one of the most essential macroelements, which is very important for membrane transport, energy metabolism, and normal functioning of cells. Potassium content was also highest in the reconstituted powder milk sample, and its content was higher in cow milk samples compared to the human milk. Compared to blood, milk contains more potassium and calcium and less sodium and chloride, which is due to the sodiumpotassium pump that regulates osmotic pressure between the cytoplasm of blood cells and milk (6) .
Among the other macronutrients (Ca, Mg and Na), calcium was the most present, then the sodium, while magnesium was least present in all tested milk samples ( Table 3) . Some of the macro-elements occur bonded in protein in the milk, which increase the efficiency of the absorption (7). Calcium is the most present element in all kinds of milk. It provides bones rigidity while its ions play an important role in many metabolic processes. By absorption process or bone resorption calcium enters the extra-cellular fluid from the gastrointestinal tract, from which the kidney and skin embed it into the bone during their formation (8) . Also, there is a steady flow of this element along the cell membrane. The lack of calcium in the body can lead to some diseases as osteoporosis. A recommended daily allowance of calcium is 200-1300 mg, depending of a human age (9) . It has been found that the calcium content is the highest in goat milk compared to other animal kind of milk samples. It is also noted that calcium content is higher in cow milk than in human milk (6), which was found in our samples too (Table 3) . Khatir et al. (10) measured calcium content of Sudanese mothers to be 388 mg/l, which is less than average calcium content of human milk of Serbian mother (Table 3) .
Sodium is the part of the living bicarbonate buffer systems and it influences distribution of water through osmosis, and it is necessary for neuromuscular function because it takes part in the transport of glucose and other nutrients. Sodium content is higher at the end of lactation, and also depends of many different conditions such as food content. Our results showed that sodium content was higher in cow milk samples compared to the human milk, but the highest content was seen in reconstituted powder milk sample (Table  3) .
Magnesium is necessary for the formation of the bone's minerals. As the content of the previous macroelements decreases continuously during the lactation, similar changes occur also in the magnesium content. Human milk sample showed magnesium content of 89.15 mg/l, which is also higher than that reported in the literature (7). Cow milk, as well as reconstituted milk powder sample showed higher magnesium content compared to the human milk. It is also seen that fresh cow milk is richer in all macronutrients (Ca, Mg and Na) compared to the pasteurized cow milk sample from a local market in Leskovac (Table 3) . Among the essential elements content (Cu, Fe, Ni and Zn), zinc showed the highest level in all milk samples. The concentrations of Zn and Cu must be monitored and compared with the values set by the EU and the WHO, because there is no legislation on their permitted maximum amount in Serbia. According to the literature data for cow milk, the average values of Cu and Zn are 0.43 mg/l and 4.96 mg/l, respectively (11) . The amount of 12.13 mg/l is the highest zinc content, determined in the tested fresh cow milk sample. Zinc is very important because it is one of the trace elements, needed for normal growth. It has been proven that there was dramatic improvement of acrodermatitis enteropathica after zinc supplementation (12) , which is of a great importance to human metabolism. Zinc can act as anti-arthritic, anti-infective, antiviral, astringent, immuno-stimulatory and healing agent, and in some cases the appearance of acne on the skin can be a symptom of a zinc deficiency in the body. Different zinc amount can be due to different nutrition of UDC: 637.12+577.115+577.118:543.4 DOI: 10.2298/APT1647051P BIBLID: 1450-7188 (2016) 47, 51-62
Original scientific paper 58 humans and animals, and also depends on the period of lactation. Of all essential elements mentioned above only presence of nickel was not detected. Based on the detected content of essential elements in the tested milk samples it can be concluded that milk can be a good additional source of iron. In our samples, the highest iron content was observed in fresh cow milk sample, 9.54 mg/l. Iron, which is present in the body, is used for the activity of some enzymes that generate energy and its deficiency leads to microcytic and hypochromic anaemia (13) . The higher iron content was observed also in human milk sample. Iron content in the samples taken directly after the childbirth was about 14 μmol/l, and it was established that the environment does not have an influence on the iron content, and no relationship was found between the mother age and number of children (7).
The presence of copper was also detected in all tested milk samples. The copper contents in human, pasteurized cow milk and reconstituted powder milk samples were slightly higher than 5 mg/l, while in the fresh cow milk it was the highest -7.25 mg/l. Copper is an essential metal in the human body, animals and plants, and it appears in the form of element or mineral. It is essential for the haemoglobin production, and it is an essential ingredient in a large number of enzymes. It also helps the elasticity of fibres providing better skin structure support. The literature data for copper occurrence in cow and human milk are between 2-30 μg/100 g (6), which is more than 10 times less than the values in our samples. The literature data also showed that the lactation state had no significant effect on the copper concentration. On the other hand, it was also established that the copper content was significantly affected by the nutrition of the mothers (7).
Many other trace elements such as lithium, bromine, strontium, silver, lead, tin, vanadium, mercury, cadmium, rubidium and cesium also occur in milk, but they are not nutritionally important. Of all trace elements present in milk samples, aluminum was detected at the highest level. Nevertheless, its content was much higher than commonly detected in milk samples (46 μg/100 g) for cow milk and 0.06 μg/100 g for human milk (6) . The total aluminum content in milk samples is affected by many different factors. First of all, aluminum is naturally present in water and also can be present in food. In the case of pasteurized cow milk sample, there is possibility that aluminum can be delivered through the packaging material made of aluminum (14) . Finally, the presence of Ag, B, Mn, Co, Cr, Ga, Li, Cd and Tl was not detected.
The presence of lead was detected in milk samples, too. This can be a result of various factors such as water used for the preparation, production process and of the nutrition. FAO/WHO has defined the so-called acceptable daily heavy metal intake as 25 mg/kg of adult weight for lead (15) . The detected content was much higher than the normal content, especially for the fresh cow milk sample that showed the highest lead value of 0.614 mg/l (Table 3) . Therefore, keeping in mind that once absorbed in the bones, liver or kidneys, this metal has damaging effects (16) , it is necessary to monitor and control its content. Lead that can be found in exhaust gases, and it can be absorbed when the animals graze near major transportation routes (17) . Lead content of the mother's milk varies in the industrialized countries between 5-20 μg/l, and in strongly polluted areas it can be 20 times higher (18) . However our human milk sample showed significant content of 0.05 mg/l. Of all heavy metals, European Union (2001) Strontium content was also detected in all milk samples, and the highest value was found in fresh cow milk sample, 17 mg/l. Stable forms of Sr might be beneficial and they were found to aid bone growth, increase bone density, and lessen vertebral, peripheral, and hip fractures (19) . Sr content depends also of the period of lactation.
In summary, the content of heavy metals in human milk or three other milk samples depends on feed, their content of soil, environment contamination, as well as on the antagonistic bioelements heavy metals interaction, affecting their absorption and metabolism (20) . In human milk samples their contents can be related to many factors as the effects of childbirth at young age, duration of the pregnancy, state of underfeeding of the mother, physical burden, various metabolic diseases, different nationality, lactation state, time of separation, milk amount, sampling techniques, environmental differences, social-cultural differences, smoking habits, nutrition, calcium and vitamin D supplementation, and other. The resent research has shown that, with the exception of youth motherhood and some metabolic diseases, no environmental or other factors have an effect on the calcium content in the human's milk (7, 20) .
Total fat contents analysis in the milk samples are shown in Table 4 . Fat content depends of many factors. Fat content in human milk depends on the mother's diet, amount of consumed meet per day, and period of lactation (6, 21) . The fat content can be correlated to the macro-and micro-content too. According to Zamberlin (6) , as the fat content in milk increases, the content of the major minerals in milk and dairy products decreases. The analyses of the capric (0.28), lauric (9.10), and miristic acid content (12.5%) of the milk fat in human milk showed that there is a relationship between the copper content and the amount of these three fatty acids (22) . Copper-containing enzyme from milk, which is necessary for the synthesis of the middle-chain fatty acids, explains the relationship between the copper and the middle-chain fatty acids. On the other hand, no relationship could be found between the middle-chain fatty acids and the manganese content. A relationship was also found between cadmium and fat content. The decrease of the milk's cadmium content was in a close connection with the lower protein and fat content. Fat content in cow milk varies from 3.9 to 4.2% (20) . The total fat content in human milk is noticeably less than in cow milk, which is also in agreement with data shown in Table 4 . Our analysis of reconstituted powder milk showed low fat content, until pasteurized cow milk from a local market showed fat amount according to the manufacturer declaration. 
CONCLUSION
Based on the results of the analysis of milk samples it can be concluded that the presence of most examined metals, i.e. macro-and micro-elements were within the permitted limits. In addition, from the detected amounts of certain elements such as potassium, calcium and magnesium, milk samples can be recommended for consumption because they can supply part of the daily requirement of these nutrients. However, on the other hand, the detected amounts of lead and iron in most samples were higher than allowed. Total fat analysis also showed a good quality of human, fresh cow milk and pasteurized cow milk from the examined territory, while the reconstituted powder milk did not satisfy the Regulations criteria. Since, total fat and macro-and micro-analyses showed that fresh cow milk has the highest yield/content of fat and calcium, it can be concluded that it is the most nutritious.
